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^ ^'^^ ^^-^ tifl^l^ ^-I^J-^ ^a|A>oic Al 

-§-^m^Hl ^t!: ^71^^ ^ v]]o]^ 7]^S^^^^ ^ 7l^5-§-^^ 5l4i2}-*>Jl, 

^ ^n^]^^, ^^E^f^^ ai^^ i^t^Al^l^ 7fl^l- 1-71 fiV ^1-71 #71 ^ ^ 

7l ^sJlBif^^ JL^^ iL#Al7l^ ;^12 711^1- ^^IS. <il^«H;«^ ^>7l ^^B-lf^ ^<H1 

^ ullol^;?!^, >a-7l 7ll^ iflc^ll ^7l ^^Blf- ^-^l ^^^^S. A^^€ «11<^1^ <i 

2l#, ^>7l l-7l» ^^i^A-l .5^1-71 ^112 711^^ ^^ofl ^^^^ #^>i3JllolAi, >^7l ^^^illolAi 
* -2.tH*5 ^^1- ^7l Hflol^f^ojlslf^ ^Hl <^ll^lBl^^, ^ ^1-71 <^ltilEi^ 

^Wl^^l- ^7l Hl]ol>^;?i^ A>o1ofl '^■'^5)*^ ^7l ^^^iJJflolA-^oll ^^Sl^ 

£ 4 

Al^^oll5ll^^>^^^'^, ^1-71^^^ 
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^>7l^^^ <=>lf^^'^ -^^^V B€^l^^ ^ ^12: "J-'^{A self-aligned hetero junction 
bipolar transistor and Method of manufacturing the same} 

:£ 3^ tifloi>, «Hl5£lf^sl Ai^^ A^^^ ol^tb #efl^ 2:^1-71^^^ ^el^-7fls.p>:^ o] 
^^^> S^ltb ^^i, 

£ 5a ^fl^l :£ 5g^ ^^Hlofl n^^ <^1f^^-^ ^^;^> B^^l^^i^ ^tJ-'S 



70 : ^5^^ 7]^ 
72 : 

74 : ^^E^^^ 



71 : €^^1 
73 : 

75/76 : aflo]^^^ 
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77 : 



78 : ^^^5ilolA^ 



79 : n^]:^ 



80 : oflT^lE-l:?!^ 



81 : ^^^^ iJ^H^l^i 



82 : -MelAVol^^^ 



<13> ^ ^t^^ aVH^^l ^^>^ ^ISlJ-'^'^l ^tb ^-^S., >^M1*V^1^ ^V7l^l^ ^^1^^ 

<14> ^-ti^-^d ^ ^^-tl^l 4^^^ ^5l^-7flsp>^(Si-Ge) ^^^V H€:^l 

iE^Cheterojunction bipolar transistor)^ ^^^^ ^^^> H^^I^El^ ^ 

(energy band gap)<^l ^^1- ^^±.^}^ ol-g-tV ^ojc^-. 

<15> -^el^-^S. 01^01:51 «5llP]EKemitter)S|- ^^^K col lector) A>olofl o]^t)r <^m^l 

nl&l-wflol>; ^icfl (conduct ion band)^ 5l^iffl:^(valance band)^^ Sl^-^ 

(off-set)^! ^37] n c^j&ltb -^M^l -2.5.->^^ oflt^lB^oilA-i «floi>i^ss1 :^;^> 
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^1^ ^ tb^ 711 su]-^ ^<^l^i^ ^^l-^l 4^^- ^^HAS. Alalia. «fl 

<i6> c,]s\- :^o] ^el3.-7i]Hp>^ <^1^^^ H^^l^E] 4i^V^ 71^31 ^e^e ^-£^1 

Cfl^^ ZLCfl^ A>-g-s]-^A-l£ ^-^§1 ^^tV ^ 9X7] nfl^oll ^51^^, AJAV 

4. -^711 ^-a^^ ^ ^^^H^i ^^^tb -§-:£^ ^2}-^ "^^"^l^i ^5^$-^l 

<17> ^&l^-7llsn>^ H€^1^B^<HlAi A>-§-5]^ ^efl^ ^2:1-^ 3.711 ^>7l^l^4 

<18> £ 1^ ^5fl^ ^>7l^^^ ^e|^-7llsp>^ ol^^^ ^^71- H^^l^E^^ ^^1- 

<i9> £ i# ^>7l^^^ ^e:|^-7flsn>:^ <^1^^^ ^^^> B^^l^Bl^l TflS 

^ -i^^v^, ^ei^7m(io) ^^^al), ^n^uw, ^^e^^^cu). 

elSAV5|-5^-(13)^ ^^^tb ^, ^Bl^7ll = P>^ «ll<^lr^if'(15)* 
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^^^H^i^. <^1^, €^ti(12)<^l^ ^^^^ tifl^^l^ -^-^^Bl^^V^miS) 

(17)^ r'}^3.S. *H BF2 c>l^^<a^ ^^1^^. <^1^^^^ Tl^m^^ 
51 Hflol:ii(l8)^ wfl«^l^^ ^^afl<^l:^^^ ^-1*^-^ tb^l-. 

<H^i, ^^i-t!: ^. *H ^^li^l^^ ^^(17)^ ^^<^1 ri^jHol^^ (i9)l- 

^^^^1=1-. ^^^^ Hi^>jl t^^el^H ^Bl^7flsP>^ tifloj^dS), <^1T^1B^^^(17) 

^ ^^^^€^(14) ^<=H] ^elAH:^ w^ni-(2o)^ ^A^tl-cl-. <=>l'H^i, ^^^^^-^ ^«fl ci^^il-^l^i 
(19)2^- ^^^Bl ^^5^^(13) ^^1 ^2lA>ol:^ tiV-g-^ ^>xl ^ji ^o>o;[^ H^El--^^ ;^171 

t^cf. ZL^, ^^tiV^^ ^^ti)]^ ^^tbcf. c^7lAl, ul^T^ 21, 22, 23, 24^ 

^oi:a.s^, tiflo]^^;^!-, <^1^1B.^^^>, ^^Bici-;^>i- 
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(agglomeration)ol %^>^5^>^Ai ^s^a>o1 = wvd^.(20)o1 ti1|ol>,^^(i5)^ ^^EKl2)a^ 
<22> £ 2fe f^efl^ «l^l-7l:^l^ ^el^-7llsn>^ <^1^^^ ^^^> H^;^1^E^^ ^^1- :£ 

<23> £ 21- ^S*>^, -^21^71:^(30) ^^EK31). ^^Bl(32), ^^^El^-?:]: 

sl-^(33)^ ^^^^ ^, ^el^7llsp>^tifloi>, cHijqf-os)* ^^^^1^1=1-. <^l<H^i. ^Bl^7fl = pV 
^Hflol^oii2l^(35) ^Hl ^^^(36)321- ^2)-B]-(37)^ ^^>^^S Mtb^-. cf-g-oll , ^^h^ 

(37) 3|- >a:5l-^(36)^ 3£llE-1^*H ^^^<a^(36,37)^ ^^^t!:^-. <^H>^-1 , wfl 
^l^^^-g- tq-^^^£l^f^(38)* n cf^, >«>>^^2^^^* <^l-§-3l-<^ <^lPlE^-wll<:>li 

^^'^el€-#(38) ^ ^el€-7imi^>^tifl*^l^'Hl3qf'(35)# <='l<H^i, iSefl^l^Hsfl^ 

^ ^iTl^cf. <^l^H^i, Al-^<!^4^^ n ^^^^^ 5J)l:^^<am36,37)s] -^^o] 

(38) 1- ^5l*>7l wfl<=>l:i^^-§- ^^^^Bl#f^(38) -a^^-^S -arsF^lTH 

(39) ^ ^^^W. ^2}-^^^ :£it!- ^ «^l«c}-^J ^^^z^-^H ^^^5ll<=>l^i(40)» 

cf-S-oil, oilnlEi 711^^^ 2fl^^<?l^(36,37)^ -^e^^-Tfl = i^V^ Bflol^i ojl^qf^ 
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"^^S. 42,43,44.45^ vi^'=>]i^'e[^} , «^1"1B1^>^>, ^ ^ ci.;^!-!- ^l^tb^. 

£5. -^^^^ =7^ SZi=f^ 9X^. ^B^Al-ol^wVn^^ ^ 

<25> zieiM-. 01^1(40)1- 3)-;goi]A^ ^el^Tflsp}^ allcl^<^l3i|^(35)«>l 

3^1^ «J-^l^l-7l ^5]1 211^^<S^(36, 37)^ ^^^^1^^^<^> nflg-oll. p>^a ^ 

^^(mis-align)^ ^^*>^, 3||:^^ol^(36, 37) «^>2ll ^^S^ tiflo]^ 7]^3^^^^^ h11o1^<4 ^ 
HlBl A>ol^ 7lAJ3-g-^ol 4i^>^ ^S. *J=^<^1 iknA 

<26> :£ 3^ afloli <^lsl#o^ Ai^2^ A^;^-^ ol^tt f^efl^ ^^M^^^ ^51^-711 sp>^ ol 

<27> s 3^ ^S^l-^, ^H]^7l:^(50) ^<^1 nfll- ^«?eK51), ^^El(52), ^S^^ 

^V^^(53) ^ ^^El :$1^(54)* ^-^^*>^, ^^^(55)4 uflol^^^ ^^-g- irf^^^B^ 

^^(56) ^ ^^^(57)# ^^V^-^^ SS^tzf. ^M^^'g-^i ^ ^4 °l-§-*l- 

^z^^}c^ 6\]x2]^]-^o]^ ^A^^ «.«.o)l 7fl^s. ^Aj^c^-, olo^A-^, ^2)-^^ :£i^ ^, 

^<^^z]-^H ^^i5l]olA-l(58)l- ^A^t!:4. l^V ^^iii2ll<^l^i(58) ^ ^ 

51-^(57)^ T^>>i3.5. S.^^] =sl\+ ^51-^(55)* ^A^A^z]-^!-^ ZL o>ei]ofl o;)^ €^^^(52)1- 
i^t^Al^cf. ^^Bl(52)7> h^%^ ol^oi]£ oli:, ^^^H wfl 

cf^^^s1##(56)^ oVEfl ^^ofl ^c-l^* ^^^tt^. ol<H^i. 
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:?l^^z^-^H l^V ^5ll<^l^i(58)^<^1 2^1- ^^^5)1 ^1^1(61)1- ^^^tt^. <^H^i, 2^]- 

'^•i, S^ofl ^fe ^^E.K52) S^<^1 ^e|§7llsp].:^aflol>;oi]5ilf'(62)^ -Jd^^-^S. 

^^^^1^4. ^el^7llsnV^aflol^oflslf^(62)^<^1 oflolEi ofl3i|^(63)^ 

^(64)^ ^^^t]:^!-. ZL^, ^«]:^^ ^^wfl^ ^^tb^-. <^7lAi, tij^t^ £^3^^ 65, 

66, 67, 68^ ^-^ti^^, tiflo]>^cf^l-, <H1 p] , ^^E^ cj-^>l- 

<28> iE 34 wfloj^i <Hls)#^ o]-g-^ f.el]o^ ^^1-71^^^ ^el€-7flsp> 

4^ O]^^^ ^^^> H^^l^E^ ^ISI}-'^^^ tifloli ^^711 ^ Siol Hfl<il 

^ ^ni-^ dll^^V^ ^^^^^^ 7fl^Al?^ ^ o^Cf. :£^V, £ 2'^1 M-Ef^ #efl^ 

7>^1=1-. 

<29> ZLElu)., ^s]^-7llsn>^ aflo]^ ofl3il#(62)4 uflol^, C^-^^^ ^£^#(56)^ <?!^ 

aIte^^^ ^^(60) ^51^ '^l2lf^(59)fi] ^<^1 ^^^(55)^ ^1 
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^1 ^^^^^ ^ ^V^l ^-g-*>S.S., ^^Sl ^ ^M^^<^1 1<H^^fe ^ 

<30> ^ ^1^^ >^7ltb €-^1^^ ^^*l-7l <?>#^ afl^^li ^ 

^1-71 1-71 ^ >^l-7l K^-i: i^#Al7l^ ^12 7fl^* ^^IS ol^ol;?^ >^7l 

^<Hi ^^^^ wfloi^^^, ^7i ^11 711^ ifl<^i ^71 ^<^i ^a^^^s. 

^d-^ ^o]^ d]]S\^, ^7] #7l» S^i^^i ^71 ;sll2 711^^1 ^«ofl ^^^^ ^^>^IE|lolAi, 

71 ^^^SllolAil- ^a1*5 ^Efll- 7l-;^H ^^7l tillol::!^ofljqf^ ^6\] ^A^^ 6\]v2]b]^^, ^ 
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<33> ne^JL, ^ <^lf^^^ "^^^y B^^]^^]^ ^IS 1}-^^ ^^^^ 

^ ^e^€- -arsl-^'^l ^^^^ '^'^Hl wll<^li^i^^-§- ^s^^f^^ ^^^^1^1^ ^^1, 

-^1-71 tiflol>i;5i^-§- ^^^>^ ^1-71 ^53}El#^ S^S^ i^#^l7l^ 7"^^^ ^^^^^ 

"an. 7fl^ tflofl ^7] m'^^f^ S^^Hl «flol>. olls]f.^ ^^^^S. 

<34> ol*>, ^ ^t^ol ^^}^ 7l^^o>oflAi :f.^Vo^ 7]^^ 7}^ ?^}7} ^ ^^S] 7]^^ 

<35> £ 4^ ^ ^^1<^1^1 ^1-71 ^^t^ ^^^> H^^1-^E^5^ cf^S 

eie7i^(7o), ^Bi^ofl^i^oi c^^oii ^^^^ ^^^si§<+^^(73)<^i ^^s. 
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ji nfli-^^EK?!)* ^^s)^ ^^^]^(72)3\■ ^^^] ^^(74), ^^^^(72)s] 

711^1- l-7l5q- #71 ^ ^^B\%^a2)S] S^l- ^Alofl i^f^Al^l^ ;^12 7fl 

^1- c]^o];^ ^^Ei#(72) ^Hl «fl^l ^€^(75/76), 7ll^vfl 

^^E^f^(72) ^Hl ^a^^-^-S. ^^^^ tiflol-h <^l3qf^(79), 1-711- ^^i^^i ^12 7l|^^ ^^ofl 
^^^^ ^^>^,5|lolA^(78), ^^>^5|lolA-l(78)# ^wl^ ^Hll» 7>;^H till <^1^<^1 f^(79) 

^<^1 <Hlt3lE^^^(80), "HI 1^1 El ^^(80)21 itH«532l- nflol>?^^^(75/76) a}c]6\] ^<>^:^o] 

^^>i3|lol>|(78)5!l- ^^Sl^ ^<?^^(77)-^^ T^^^^i^. 
<37> £ 4<^lA^, till 01^^^(75/76)^ ^^^^(72)^^^ ^Sl^o1l3ll#(75)2l- ^^^Bl^-^Sj-^ 

(73) ^^^^^^^(76) '^^m^ ^<^l:il. tillol^i ^M^(79)^ ^Sl^Tllsi^V^ 

^el^^^^m. 

<38> HSlJI. ti11ol>^^^(75/76)Sl i:l-^^^sl^#(76), <^li^lBl^^(80) ^ ^^&|#(72)^H1 

zl-zl- ^e1a>o1:b «l-^(82)ol ^tilSlJl, Hfl'^l^i^^(75/76)4 <^lnlE^^^(80)^ ^Sl A>ol:^aVu| 
(82) 01 A-ls. ^*>^ ^o. v^:k\^}7] ^^ oil nlE^ ^^(80)4 tiflol -i::^^ (75/76 )o^ o^^^6\] ^o^ 
^sll 01 A-1 (81)71- ^umcl-. 

<39> S. 5a i^^l £ 5g^ ^ ^^HHl <^1^^^ ^^^> B^^l^E^^ ;^l2i 

* ^^^1-71 ^^:£<^m. «^l^^t ^^^> B^^l^Elfe npn ^ ^1 

^^^> B^^l:iBlSl c^l# #ol ^^^>i4. ^ ^^^^ pnp^ *^1#^^ ^^^^V H^^li 

<40> £ 5a<^l ^^^l, ^^€r 71:^(70) ^ <^1 iSefl;^l:iiH sfl^^ ^l^^fo^ °ll 

* ^^E-1 <m-^ ^o^^ til4i(As)5!l- ^^^^ ^^l^^-^J^l-Jl l^^el^H ^11^ ^ 
^Ei(71)l- ^^^^1:4. 
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<41> ^-^^S., ^^^]m)7} M^^^ ^S^^ 71^(70) ^Hl ^^^^] ^7}^^] 

^^^^^ ^, wl4i(As)M- ^(P)4 1:^1-^ ^1^ ^*y^V<^ €^^1 

€-(72)^ ^^^tbc^-. 

<42> £ 5b<Hl £^1^ «>5!t- ^o], ^^B^f^(72) ^Hl ^^^(1^1 H^l)^ ^llE^^tl: ^, 

<43> t+^<^l, ^o>o;[oi ^l^lt!: ^, ^^^1 ^-^(74)01 ^^^^ <^^^ ^^S^ 

M:^^^ ^^Ei^^(74)* "^l^. ^^^^ ^^(74)^ ^11^ 

<44> trf^^S, ^^(74)^ S.-^^ ^n] ^Sl-^'^l wflol^i ^^^S- 

€-f'^ ^^^^l^cl-. <=>M, ^^*V*=i ^^t^f^(72) ^ ^^^] ^^(74) ^<H1^ p^ 

(76) -^^^£]£.^ tbc^-. 
<45> t\-^o\], ^Sl-^- ^^^(77)^ p^ ^B^^ <^l5qf'(75)3}- p^ 

<46> £ 5c<^1 ia>^ miol^-^^t] ^ oj] -wfl o] ^^o] ^a^^ <^^o. 

^^^(77) ^^1^1- p^ <Hl3lf^(75) ^^*l-<^ Hllol^-^^&l ^ oilulE^- 

«11ol>. ^^o] ^A^^ «^ofl ^>^Jt!:i^. 
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<48> £ 5doll 5.^1^ v}Si\. :^o], ^^^(77)32|- iJillolAi (78)* ri}^3.^ >^l-§-*H 

w|-c^o)l ^o>ojoi oil2lf.(75)^ ^^^1 ^^^-^V^ ^^Ei#(72)^ ±^ ^^o] 

<49> oHAl, (Selective Epitaxial Growth; SEG)* ^^l^^^H 

<50> s. 5e^ wll<^l^ <Hl5qf^(79)* ^]^]^] ^^^] € 

T^^^^5l€-f^* ^, ^t-I^^H <Hl2lf^(79) ^<^1 ^ (overhang) <Hl 

<51> o11inlE^;5i^(80)^ ^Z]- nl-^iaS. ^^^^(77)^ ^Z^"*}^ ^^^^^€r 

f^(76)^ 

^A^^ o] iSeflxl^iE Aiz^ oV^^aS. A>-g-^H t:l-^^Msl€-f^(76)* ^A^} 

^^€-<^]^%'i75)3^ ^^^^^B^m)^S. o]^^^]^ «fl<^li^^(75/76)^ 
^4. oli^l, tiflol>h:?i^(75/76)^ ^^E-lf^(72)5!l- •5?-^'^ el#>a:2l-^(73)«^l -^Alofl ^^a^ 
^ ^Bflol^. 
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<53> o]o]^^^ ^^o]^^^- c^^^ ^^sm iSSll^^l^iH sfl^^ ^l;=H^Vi, v]]<^] ^^^(75/76) 

* i^tb ^^<^1 -Jisl-^^ ^S.^ ^. ^^(75/76) ^ 

(75/76)4 «>11nlB]^^(80)^ ^elA>ol:B «i-^ol Ais. <?!^s|fe «J-^l^>7l ^olc^.. 4 
?i^(74) ^Hl ^elA>oi:c «vu^(82)^ ^^^tb^]-. 

o]^^^ ^^^^1- H^^liE^<^lAi^, ^o]^ Ai^-g- «l-n^ol nfl^o]] ^elA>ol:B 

A] -§-^«^H ^a5^>^A^ ^^A}o]^7} Vi\]o]^ ^*^l-<^ ^^^15+ ^7]^ 

-f^7> :£ 5goii ^x\^ ^^]^ ^ ^x^$] A>7l^^^ o]^^^ ^^^} 

<57> 0)01 Ai, A^Z]-^ ol-g-^H «J:-§-*V^1 n^W^ ^^^^ ^l^tb^. 

i^f^'H], ^sl€-7m(70)^ ^^<^] ^J:^(83)^ lEitb ^ 5i|lEl^*H tifl<^l^ 

<=>fl^iBi ^^Ei ^^^w. 
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^e|^^(76)<Hl 'Ji^sl^ n<^]^ ^^K84). <HlnlBl;5i^(80)<^l 91^5)^ d\]Ti]B\ ^;^K85), ^^ 
E1^^(74)«H1 <?1^S)^ ^?3jE^ ^^K86)l- ^-^^tVcf. 

^^^-(82)^ ^^^3iilolAi(81)* ^A^*>;^1 ^o>i -^«^*>cf. 

<61> Aj-^^ ^ A>^^1->^1 ^JLS. ^^^^ ^ 

^ ^>M5l-. 37fl *^^Al^ ^ o;t^ 31471- ^icl-. 
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4. 
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7]^ vflofl ^^^^ ^^E-i#4 ^nn^^; 
^7i ;*iii 711^ ifl<^i -^71 ^^^^s. «fl<^i^ 

l-7l» ^-^^^i 71]^^ ^^o)l ^^^3^110]^-^; 

^V7i ^^>^3i|iolAl^ ^Bfll- 7>;^lP^ ^^-71 afloj^oilsl^ >a-<^l ^^^^ c;\]xi]^] 

21 

^21^71^ vflofl ^^^^ t'fll-^^El 

^>7l -^51^71^ ^Hl ^^j^ ^^B] oll^lf^; ^ 

28-19 



1020020067485 ^^ 'U^}: 2003/8/6 

3] 
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7] 
8] 

28-21 



20020067485 #^ ^^V: 2003/8/6 

>a-7l Wllol^^^-g- ^e^^^^ 3lflEi^*H ^^1 



^18 *j-<^l 9X<^^^, 



{^^^^ 10 J 
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